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A meta-analysis was conducted to explore the risk for cardio-metabolic abnormalities in drug na€ıve, first-episode and multi-episode patients
with schizophrenia and age- and gender- or cohort-matched general population controls. Our literature search generated 203 relevant stud-
ies, of which 136 were included. The final dataset comprised 185,606 unique patients with schizophrenia, and 28 studies provided data for
age- and gender-matched or cohort-matched general population controls (n53,898,739). We found that multi-episode patients with schizo-
phrenia were at increased risk for abdominal obesity (OR54.43; CI52.52-7.82; p<0.001), hypertension (OR51.36; CI51.21-1.53; p<0.001),
low high-density lipoprotein cholesterol (OR52.35; CI51.78-3.10; p<0.001), hypertriglyceridemia (OR52.73; CI51.95-3.83; p<0.001), meta-
bolic syndrome (OR52.35; CI51.68-3.29; p<0.001), and diabetes (OR51.99; CI51.55-2.54; p<0.001), compared to controls. Multi-episode
patients with schizophrenia were also at increased risk, compared to first-episode (p<0.001) and drug-na€ıve (p<0.001) patients, for the above
abnormalities, with the exception of hypertension and diabetes. Our data provide further evidence supporting WPA recommendations on
screening, follow-up, health education and lifestyle changes in people with schizophrenia.
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A number of studies have demonstrated that patients
with schizophrenia have an excess mortality, measured by
a standardized mortality ratio that is two or three times
that seen in the general population (1-11). This translates
into 13-20 years of shortened life expectancy, a gap that
has widened in recent decades (11-13).

It is well known that some of this excess mortality is due
to suicide, but the majority is related to natural causes, such
as cancer, respiratory diseases and cardiovascular disease
(CVD) (13-15). Premature mortality from CVD is common-
ly attributed to low socio-economic status (e.g., poverty,
poor education) (8), behavioural factors (e.g., alcohol and
substance abuse, physical inactivity, unhealthy eating pat-
terns) (16-23), and management factors (e.g., side effects of
antipsychotic and concomitant medication use, fragmenta-
tion of physical and mental health care, disparities in quali-
ty of medical care) (24-28).

In order to help clinicians to identify and focus more on
patients at increased risk for CVD, the concept of metabolic
syndrome (MetS) has been introduced. MetS is defined by
a combination of abdominal obesity, high blood pressure,
low high-density lipoprotein (HDL) cholesterol, elevated
triglycerides and hyperglycemia (29-33). In the general pop-
ulation, these clustered risk factors have been associated
with the development of CVD (29-33).

Although several definitions have been proposed for
MetS, the most often cited are those formulated by the
National Cholesterol Education Program (NCEP), i.e., the

Adult Treatment Panel III (ATP-III) and adapted ATP-III
criteria (ATP-III-A) (34,35), by the International Diabetes
Federation (IDF) (36), and by the World Health Organi-
zation (WHO) (37). These definitions share similar diag-
nostic thresholds. However, abdominal obesity is central
to the IDF definition, with provision of specific ethnic
thresholds for waist circumference (38), while it is not a
mandatory NCEP/ATP MetS criterion.

As a prevalent condition and a predictor of CVD across
racial, gender and age groups, MetS provides a unique
opportunity for identifying high-risk populations and pre-
venting the progression of some of the major causes of
morbidity and mortality (29-33).

In a previous meta-analysis (39), we demonstrated that
almost one in three of unselected patients with schizo-
phrenia meet criteria for MetS, one in two patients are
overweight, one in five appear to have significant hyper-
glycemia (sufficient for a diagnosis of pre-diabetes) and at
least two in five have lipid abnormalities. We also found a
significantly lower cardio-metabolic risk in early schizo-
phrenia than in chronic schizophrenia. Both diabetes and
pre-diabetes appear uncommon in the early illness stages,
particularly in drug na€ıve patients (40).

To the best of our knowledge, meta-analytic data com-
paring the cardio-metabolic risk in patients with schizo-
phrenia across different stages (unmedicated, first-episode,
multi-episode) versus matched healthy controls are current-
ly lacking. Such data could raise awareness of conditions
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that cause a significant burden of morbidity and mortality,
and thereby help motivate preventive strategies and adher-
ence to recommended therapies.

The primary aim of the current meta-analysis therefore
was to compare the risk for MetS, abdominal obesity, hyper-
tension, hyperlipidemia, and diabetes in unmedicated, first-
episode, and multi-episode patients with schizophrenia ver-
sus healthy age- and gender- or cohort-matched controls.
We also updated comparisons in MetS, abdominal obesity,
hypertension, hyperlipidemia, and diabetes risks between
unmedicated, first-episode, and multi-episode patients with
schizophrenia.

METHODS

The systematic review was conducted according to the
Preferred Reporting Items for Systematic Reviews and
Meta-Analyses (PRISMA) standard (41). The focus was
on patients with schizophrenia, irrespective of age and
clinical setting (inpatient, outpatient or mixed).

Inclusion criteria were: a DSM-IV-TR (42) or ICD-10
(43) diagnosis of schizophrenia (with or without related psy-
choses) and a MetS diagnosis according to non-modified
ATP-III (34), ATP-III-A (35), IDF (36) or WHO (37) stand-
ards. We included case-control studies, prospective cohort
studies, cross-sectional studies, and comparisons of study
populations with age standardization. For comparison with
healthy controls, only age- and gender-matched or cohort-
matched studies were included. In the case of multiple publi-
cations from the same study, only the most recent paper
with the largest sample was included.

Excluded were studies using non-standardized diagno-
ses of schizophrenia and/or MetS, limited to patients with
known CVD, or limited to children and adolescents.

Two independent reviewers (DV and ADH) searched
Medline, PsycINFO, Embase and CINAHL from database
inception to March 1, 2013. The key word “schizophrenia”
was cross-referenced with the following terms: “metabolic
syndrome” OR “obesity” OR “lipids” OR “cholesterol” OR
“hypertension” OR “diabetes”. Manual searches were con-
ducted using the reference lists from recovered articles.
Prevalence rates of MetS, abdominal obesity, hypertension,
hyperlipidemia and diabetes for patients and controls were
abstracted by the same two independent reviewers. We also
contacted authors for additional data and received informa-
tion from 21 research groups (see Acknowledgements).

To examine the homogeneity of the effect size distribu-
tion, a Q-statistic was used (44). When the Q-statistic is
rejected, the effect size distribution is not homogeneous,
implying that the variability in the prevalence rates of the
cardio-metabolic abnormalities between studies is larger
than can be expected based on sampling error.

The effect size used for the prevalence rate of all cardio-
metabolic abnormalities under research was the proportion,
but all analyses were performed converting proportions into

logits. Logits are preferred over proportions because the
mean proportion across studies underestimates the size of
the confidence interval around the mean proportion (due to
compression of the standard error as p approaches 0 or 1)
and overestimates the degree of heterogeneity across effect
sizes. This is especially the case when the observed propor-
tions are <0.2 or >0.8 (45). However, for ease of interpreta-
tion, all final results were back converted into proportions.
In case of heterogeneity and when information about moder-
ator variables was available, we opted for a mixed effects
model. In these analyses, several study characteristics were
incorporated, including mean age of the study sample, type
of treatment setting (outpatient versus inpatient), medication
status (medicated versus drug-na€ıve), and disease status (first
episode versus not first episode). A random effects model
was adopted when the Q-statistics indicated that there was
heterogeneity and moderator variables were lacking.

Lastly, we pooled data from individual studies to calcu-
late the odds ratio (OR) and used Wald tests to statistically
compare the prevalence of cardio-metabolic abnormalities
between patients with schizophrenia (unmedicated, first-
episode, multi-episode) and age-matched general popula-
tion control subjects.

RESULTS

Our search generated 203 relevant studies, of which 136
(46-181) were included. Reasons for exclusion are presented
in Figure 1.

The final dataset comprised 185,606 unique patients with
schizophrenia. Forty-three studies were conducted amongst
inpatients (n512,499; 59.7% male; mean age 5 38.9 years),
46 in outpatient settings (n512,469; 61.0% male; mean
age5 38.6 years) and 46 in mixed samples (n5160,638;
62.0% male; mean age5 38.7 years). Twelve studies exam-
ined individuals who were in their first episode (n52,192;
62.0% male; mean age 5 28.7 years); 18 studies examined
drug-na€ıve patients (n51,104; 61.0% male; mean age 5 30.7
years).

In 28 studies, age and gender head-to-head or cohort-
matched general population control data (n53,898,739)
were available (47,51,55,57,60,61,63,74,78,89,93,94,103,
117,119,122,134,135,138,148,150,152,156,158,165,171,
176). There were, however, insufficient data to compare
the prevalence of cardio-metabolic abnormalities of first-
episode and/or drug-na€ıve patients with age and gender
head-to-head or cohort-matched general population con-
trol data.

The Q-statistic indicated that the distribution of the prev-
alence of abdominal obesity across individual studies was
not homogeneous (Q(51)5994.4; p<0.001). Compared with
multi-episode patients (N546; n519,043; mean age 5 38.6
years), drug-na€ıve patients (N55; n5444; mean age 5 28.0
years) had a significantly reduced risk for abdominal obesity:
50.0% (95% CI546.9%-53.1%) versus 16.6% (95% CI5
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11.2%-24.0%) (p<0.001). Compared with matched general
population control subjects (n5868), multi-episode patients
(n56,632) had a significantly increased risk of abdominal
obesity when pooling data of the individual studies (N55)
(OR54.43; CI52.52-7.82; p<0.001). There were insufficient

data to compare first-episode and drug-na€ıve patients with
general population controls.

The Q-statistic indicated that the distribution of the
prevalence of hypertension across individual studies was
not homogeneous (Q(56)512262.5; p<0.001). Fifty-seven

Figure 1 Quality of reporting of meta-analyses (Quorom) search results. ATP-III – Adult Treatment Panel III; ATP-III-A – Adult Treatment
Panel III, adapted; IDF – International Diabetes Federation; WHO – World Health Organization; HDL – high-density lipoprotein
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studies reported on hypertension (n5113,286; 61.9% male;
mean age 5 38.8 years). The prevalence of hypertension was
36.3% (95% CI530.9%-42.1%). Multi-episode patients
(37.3%, 95% CI532.5%-42.3%; N547; n5112, 167; 62.0%
male; mean age 5 41.7 years) did not differ (p50.64) from
first-episode (41.1%, 95% CI520.7%-65.1%; N51; n5488;
60.0% male; mean age 5 26.6 years) and drug-na€ıve (31.6%,
95% CI521.3%-44.0%; N58; n5631; 63.0% male; mean
age 5 28.3 years) patients. Compared with matched general
population control subjects (n5732,965), multi-episode
patients (n52,410) had a significantly increased risk of
hypertension when pooling data of the individual studies
(N54) (OR51.36; CI51.21-1.53; p<0.001).

The Q-statistic indicated that the distribution of the
prevalence of hypertriglyceridemia across individual stud-
ies was not homogeneous (Q(57)51641.2; p<0.001). Fifty-
eight studies reported on hypertriglyceridemia (n520,996;
61.0% male; mean age 5 38.5 years). The prevalence of
hypertriglyceridemia was 34.5% (95% CI530.7%-38.5%).
There was no significant difference between drug-na€ıve
(N57; n5538; 60.8% male; mean age 5 27.6 years) and
first-episode (N55; n51,150; 58.0% male; mean age 5 30.4
years) patients, with a prevalence of 23.3% (95% CI515.4%-
33.6%) and 10.5% (95% CI55.8%-18.2%), respectively. In
contrast, multi-episode patients (N546; n519,152; 61.2%
male; mean age 5 41.1 years) had a significantly increased
prevalence (39.0%, 95% CI59.9%-44.0%) compared to
drug-na€ıve and to first-episode patients (p<0.001). Com-
pared with matched general population control subjects
(n56,016), multi-episode patients (n5647) had a signifi-
cantly increased risk of hypertriglyceridemia (OR52.73;
CI51.95-3.83; p<0.001) (N52).

The Q-statistic indicated that the distribution of the prev-
alence of abnormally low HDL cholesterol levels across

individual studies was not homogeneous (Q(57)51118.4;
p<0.001). Fifty-eight studies reported on low HDL cholester-
ol levels (n520,907; 61.2% male; mean age 5 38.6 years).
The prevalence rate was 37.5% (95% CI534.3%-40.8%).
There was no significant difference between drug-na€ıve
(N57; n5538; 61.7% male; mean age 5 27.5 years) and first-
episode (N55; n51,306; 57.2% male; mean age5 28.5 years)
patients, with 24.2% (95% CI517.4%-32.5%) and 16% (95%
CI510.4%-23.9%), respectively. In contrast, multi-episode
patients (N546, n519,063; 61.5% male; mean age 5 41.2
years) had a significantly increased prevalence (41.7%, 95%
CI538.3%-45.2%) compared to drug-na€ıve and to first-
episode patients (p<0.001). Compared with general popula-
tion control subjects (n56,016), multi-episode patients
(n5647) had a significantly higher risk for low HDL choles-
terol levels (OR52.35; CI51.78-3.10; p<0.001) (N52).

The Q-statistic indicated that the distribution of the MetS
prevalence across individual studies was not homogeneous
(Q(106)51470.4; p<0.001). One hundred and seven studies
reported on MetS (n528,729; 60.6% male; mean age 5 38.8
years). The prevalence was 31.1% (95% CI528.9%-33.4%).
There was no significant difference between drug-na€ıve
(N511; n5733; 60.0% male; mean age 5 29.2 years) and
first-episode (N56; n51,039; 60.1% male; mean age 5 30.1
years) patients, with 10.0% (95% CI57.0%-14.2%) and
15.9% (95% CI510.5%-23.3%), respectively. In contrast,
multi-episode patients (N546; n526,957; 60.6% male;
mean age 5 38.8 years) had a significantly increased preva-
lence (34.2%, 95% CI531.9%-36.6%) compared to drug-
na€ıve and to first-episode patients (p50.007). Compared
with age- and gender- or cohort-matched general population
control subjects (n56,632), multi-episode medicated
patients (n5868) had a significantly higher risk for MetS
(OR52.35; CI51.68-3.29; p<0.001) (N54).

Figure 2 Overview of the prevalence of cardio-metabolic abnormalities in multi-episode medicated patients with schizophrenia versus age-
and gender- or cohort-matched controls. MetS – metabolic syndrome; HDL – high-density lipoprotein cholesterol.
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The Q-statistic indicated that the distribution of the preva-
lence of diabetes across individual studies was not homoge-
neous (Q(42)53718.8; p<0.001). Forty-one studies reported
on diabetes (n5161,886; 61.3% male; mean age540.1 years).
The prevalence was 9.0% (95%CI57.3%-11.1%). Multi-
episode patients (9.5%, 95% CI57.3%-12.2%; N529; n5

116,751; 60.0% male; mean age 5 43.8 years) did not differ
(p50.56) from first-episode (8.7%, 95% CI55.6%-13.3%;
N55; n51033; 61.0% male; mean age5 32.4 years) and
drug-na€ıve (6.4%, 95% CI53.2%-12.5%; N55; n5346;
66.0% male; mean age 5 29.2 years) patients. Compared with
matched general population control subjects (n53,891,899),
multi-episode patients (n5106,720) had a significantly higher
risk for diabetes (OR51.99; CI51.55-2.54; p<0.001) (N515).

Figure 2 presents an overview of the mean preva-
lence for all investigated cardio-metabolic parameters in
multi-episode medicated patients with schizophrenia ver-
sus healthy controls.

DISCUSSION

To the best of our knowledge, this meta-analysis is the
first to demonstrate that medicated multi-episode patients
with schizophrenia are at a more than fourfold increased
risk for abdominal obesity compared to age- and gender-
or cohort-matched general population controls (OR5

4.43). The odds ratio of risk for low HDL cholesterol
(OR52.35), MetS (OR52.35) and hypertriglyceridemia
(OR52.73) was more than double. Compared to general
population controls, multi-episode patients with schizo-
phrenia also have almost twice the risk (by odds) for dia-
betes (OR51.99), while the odds for hypertension was 1.36.
Our data also confirm previous findings (40) that chronic,
medicated patients with schizophrenia have a significantly
increased risk for developing cardio-metabolic abnormalities
compared with first-episode and drug-free patients. No sig-
nificant differences in blood pressure and diabetes between
chronic, medicated, first-episode and drug-free patients
were, however, found. A possible reason might be that we
were not able to control for use of antihypertensive and glu-
cose lowering drugs.

We wish to acknowledge some limitations in our pri-
mary database that should be considered when interpret-
ing the results. First, there was considerable heterogeneity,
which could only be partly controlled by stratification for
disease stage. Second, there was a very limited number of
studies comparing first-episode and unmedicated patients
with controls and hence these analyses were not possible.
Third, there was marked variation in the sample size of
the included studies. Fourth, we were not able to adjust
for type and duration of antipsychotic treatment.

Next to a low socio-economic status (8), behavioural fac-
tors (16-23), side effects of antipsychotic and concomitantly
used medications, and fragmentation of health care (24-28),
various inflammatory processes could contribute to the

increased cardio-metabolic risk observed in patients with
schizophrenia (182). In a recent review, Steiner et al (183)
highlighted the alterations in the immune system of patients
with schizophrenia. Increased concentrations of interleukin
(IL)-1, IL-6, and transforming growth factor-beta appear to
be state markers, whereas increased levels of IL-12, interfer-
on-gamma, tumor necrosis factor-alpha, and soluble IL-2
receptor appear to be trait markers of schizophrenia. The
mononuclear phagocyte system and microglial activation are
also involved in the early course of the disease. The mecha-
nisms whereby inflammatory mediators initiate a wide range
of cardio-metabolic abnormalities are being elucidated, but
the causes of the vulnerability to chronic low-grade inflamma-
tion are still speculative, especially as increased body mass
index (BMI) and obesity are in and of themselves associated
with increased inflammation (182,183).

Since patients with schizophrenia are a high-risk group for
developing cardio-metabolic abnormalities, they should
be routinely screened for CVD risk factors at key stages
(184,185). This can be achieved by establishing a risk profile
based on consideration of cardio-metabolic factors (abdomi-
nal obesity, dyslipidemia, hypertension, hyperglycemia), but
also through consideration of a patient’s personal and family
history, covering diabetes, hypertension, CVD (myocardial
infarction or cerebrovascular accident, including age at
onset) and behavioural factors (e.g., poor diet, smoking and
physical inactivity) (186-189). This risk profile should after-
wards be used as a basis for ongoing monitoring, treatment
selection and management.

Guidelines from the WPA (189) recommend that moni-
toring should be conducted at the initial presentation and
before the first prescription of antipsychotic medication and
(for patients with normal baseline tests) repeated at 6 weeks
(for blood glucose) and 12 weeks after initiation of treat-
ment, and at least annually thereafter for all parameters. The
6-week blood sugar assessment to rule out precipitous dia-
betes onset has, however, been recommended in Europe,
but not in the US (189). In light of the high rates of metabolic
abnormalities observed in all settings, we propose that mini-
mum monitoring should include waist circumference.
Optimal monitoring should also include fasting glucose,
triglycerides and HDL-cholesterol and hemoglobin A1C
(HbA1c). HbA1c has the advantage of not requiring a fast-
ing sample in those taking antipsychotic medication and
was recently shown to identify patients with pre-diabetes
and diabetes not captured by assessments of fasting glucose
(190,191). Moreover, a recent study found that the optimal
testing protocol to detect diabetes was a HbA1c threshold
�5.7%, followed by conventional testing with an oral glu-
cose tolerance test (OGTT) and fasting blood glucose in
patients who test positive (192).

Psychiatrists should, regardless of the medication pre-
scribed, monitor and chart waist circumference of every
patient with schizophrenia at every visit, and should encour-
age patients to monitor and chart their own weight (189). The
WPA (189) states that these physical health monitoring tests
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are simple, easy to perform and inexpensive, and therefore
can/should be implemented in the health care systems of
developed as well as developing countries. In a recent study
(193), we demonstrated that the optimal clinical predictors of
diabetes in severe mental illness were BMI, waist/hip ratio,
height, age, and duration of illness. No single clinical factor
was able to accurately rule in a diagnosis of diabetes, but three
variables could be used as an initial screening (rule-out) test,
namely BMI, waist/hip ratio and height. A BMI <30 had a
92% negative predictive value in ruling out diabetes. Of those
not diabetic, 20% had a BMI <30. It is therefore recom-
mended that clinicians use HbA1, fasting glucose and OGTT
when testing for diabetes in patients with schizophrenia, espe-
cially high risk patients, based on the above clinical factors.

In addition to optimal screening and follow-up, the WPA
(189) recommends that psychiatrists, physicians, physical
therapists and other members of the multidisciplinary team
should help educate and motivate patients with schizophre-
nia to improve their lifestyle through use of behavioural inter-
ventions, including smoking cessation, dietary measures, and
exercise. In two recent, multi-centre studies (194,195) we
showed that many, although not all, patients with schizo-
phrenia were either unaware of the need to change their life-
style or did not possess the knowledge and skills required to
make appropriate lifestyle changes. Therefore, it is useful that
family members and caregivers be offered education regard-
ing the increased cardio-metabolic risk of patients with
schizophrenia and ways to mitigate this risk.

Acknowledgements

The authors would like to thank the following researchers
for providing additional data: T. Heiskanen and H. Kopo-
nen, Kuopio University Hospital, Kuopio, Finland; R. Chen-
gappa, University of Pittsburgh, School of Medicine, Pitts-
burgh, PA, USA; T. Cohn, University of Toronto, Canada; J.
Meyer, University of California, San Diego, CA, USA; J.
Crilly and J.S. Lamberti, University of Rochester Medical
Center, Rochester, NY, USA; P. Mackin, Newcastle Univer-
sity, Newcastle upon Tyne, UK; S. Tirupati, James Fletcher
Hospital, Newcastle, New South Wales, Australia; T.
Sanchez-Ara~na Moreno, Psychiatry Hospital de la Merced,
Osuna, Spain; P.J. Teixeira, Instituto de Previdência dos Ser-
vidores do Estado de Minas Gerais, Belo Horizonte, Brazil;
G.J. L’Italien, Bristol-Myers Squibb Pharmaceutical Research
Institute, Wallingford, CT, USA; V. Ellingrod, University of
Michigan College of Pharmacy, Ann Arbor, MI, USA; Hung-
Wen Chiu, Taipei Medical University, Taipei, Taiwan; D.
Cohen, Geestelijke Gezondheidszorg Noord-Holland Noord,
The Netherlands; H. Mulder, Utrecht University and Wilhel-
mina Hospital Assen, The Netherlands; J.K. Patel, Depart-
ment of Psychiatry, University of Massachusetts Medical
School, Worcester, MA, USA; K. Taxis, University of Gro-
ningen, The Netherlands; B. Vuksan, University Hospital
Centre Zagreb, Croatia; R.K. Chadda, All India Institute of

Medical Sciences, Ansari Nagar, New Delhi, India; L. Pina,
Psychiatry, Gregorio Mara~non General Universitary Hos-
pital, Madrid, Spain; J. Rabe-Jablonska and T. Pawelczyk,
Medical University of Lodz, Poland; D. Fraguas, University
Hospital of Albacete, Albacete, Spain.

References

1. Allebeck P. Schizophrenia: a life-shortening disease. Schizophr
Bull 1989;15:81-9.

2. Newman SC, Bland RC. Mortality in a cohort of patients with
schizophrenia: a record linkage study. Can J Psychiatry 1991;36:
239-45.

3. Brown S. Excess mortality of schizophrenia. A meta-analysis. Br
J Psychiatry 1997;171:502-8.

4. Casadebaig F, Philippe A. Mortality in schizophrenia patients. 3
years follow-up of a cohort. Encephale 1999;25:329-37.

5. Osby U, Correia N, Brandt L et al. Time trends in schizophrenia
mortality in Stockholm county, Sweden: cohort study. BMJ
2000;321:483-4.

6. R€ossler W, Salize HJ, van Os J et al. Size of burden of schizo-
phrenia and psychotic disorders. Eur Neuropsychopharmacol
2005;15:399-409.

7. Capasso RM, Lineberry TW, Bostwick JM et al. Mortality in
schizophrenia and schizoaffective disorder: an Olmsted County,
Minnesota cohort: 1950–2005. Schizophr Res 2008;98:287-94.

8. McGrath J, Saha S, Chant D et al. Schizophrenia: a concise
overview of incidence, prevalence, and mortality. Epidemiol
Rev 2008;30:67-76.

9. Tiihonen J, L€onnqvist J, Wahlbeck K et al. 11-year follow-up of
mortality in patients with schizophrenia: a population-based
cohort study (FIN11 study). Lancet 2009;374:620-7.

10. Brown S, Kim M, Mitchell C et al. Twenty-five year mortality of
a community cohort with schizophrenia. Br J Psychiatry 2010;
196:116-21.

11. Healy D, Le Noury J, Harris M et al. Mortality in schizophrenia
and related psychoses: data from two cohorts, 1875–1924 and
1994–2010. BMJ Open 2012;2(5).

12. Saha S, Chant D, McGrath J. A systematic review of mortality in
schizophrenia. Arch Gen Psychiatry 2007;64:1123-31.

13. Colton CW, Manderscheid RW. Congruencies in increased mortali-
ty rates, years of potential life lost, and causes of death among public
mental health clients in eight states. Prev Chronic Dis 2006;3:A42.

14. Brown S, Inskip H, Barraclough B. Causes of the excess mortali-
ty of schizophrenia. Br J Psychiatry 2000;177:212-7.

15. De Hert M, Correll CU, Bobes J et al. Physical illness in patients
with severe mental disorders. I. Prevalence, impact of medications
and disparities in health care. World Psychiatry 2011;10:52-77.

16. Koola MM, McMahon RP, Wehring HJ et al. Alcohol and can-
nabis use and mortality in people with schizophrenia and relat-
ed psychotic disorders. J Psychiatr Res 2012;46:987-93.

17. Vancampfort D, Knapen J, Probst M et al. Considering a frame
of reference for physical activity research related to the cardiometa-
bolic risk profile in schizophrenia. Psychiatry Res 2010;177:271-9.

18. Beary M, Wildgust HJ. A critical review of major mortality risk
factors for all-cause mortality in first-episode schizophrenia:
clinical and research implications. J Psychopharmacol 2012;
26(Suppl. 5):52-61.

19. Wildgust HJ, Beary M. Are there modifiable risk factors which
will reduce the excess mortality in schizophrenia? J Psycho-
pharmacol 2010;24(Suppl. 4):37-50.

20. Vancampfort D, De Hert M, Maurissen K et al. Physical activity
participation, functional exercise capacity and self-esteem in
patients with schizophrenia. Int J Ther Rehabil 2011;18:222-30.

245



21. Vancampfort D, Probst M, Sweers K et al. Relationships
between obesity, functional exercise capacity, physical activity
participation and physical self perception in people with schizo-
phrenia. Acta Psychiatr Scand 2011;123:423-30.

22. Vancampfort D, Probst M, Scheewe T et al. Relationships
between physical fitness, physical activity, smoking and meta-
bolic and mental health parameters in people with schizophre-
nia. Psychiatry Res 2013;207:25-32.

23. Vancampfort D, Probst M, Knapen J et al. Associations between
sedentary behaviour and metabolic parameters in patients with
schizophrenia. Psychiatry Res 2012;200:73-8.

24. Mitchell AJ, Lord O. Do deficits in cardiac care influence high
mortality rates in schizophrenia? A systematic review and
pooled analysis. J Psychopharmacol 2010;24(Suppl. 4):69-80.

25. Tenback D, Pijl B, Smeets H et al. All-cause mortality and medi-
cation risk factors in schizophrenia: a prospective cohort study.
J Clin Psychopharmacol 2012;32:31-5.

26. De Hert M, Yu W, Detraux J et al. Body weight and metabolic
adverse effects of asenapine, iloperidone, lurasidone and pali-
peridone in the treatment of schizophrenia and bipolar disorder:
a systematic review and exploratory meta-analysis. CNS Drugs
2012;26:733-59.

27. Manu P, Correll CU, van Winkel R et al. Prediabetes in patients
treated with antipsychotic drugs. J Clin Psychiatry 2012;73:460-
6.

28. De Hert M, Detraux J, van Winkel R et al. Metabolic and cardio-
vascular adverse effects associated with antipsychotic drugs.
Nat Rev Endocrinol 2011;8:114-2.

29. Kurdyak P, Vigod S, Calzavara A et al. High mortality and low
access to care following incident acute myocardial infarction in
individuals with schizophrenia. Schizophr Res 2012;142:52-7.

30. Gami AS, Witt BJ, Howard DE et al. Metabolic syndrome and
risk of incident cardiovascular events and death: a systematic
review and meta-analysis of longitudinal studies. J Am Coll Car-
diol 2007;49:403-14.

31. Galassi A, Reynolds K, He J. Metabolic syndrome and risk of car-
diovascular disease: a meta-analysis. Am J Med 2006;119:812-9.

32. Bayturan O, Tuzcu EM, Lavoie A et al. The metabolic syn-
drome, its component risk factors, and progression of coronary
atherosclerosis. Arch Intern Med 2010;170:478-84.

33. Mottillo S, Filion KB, Genest J et al. The metabolic syndrome
and cardiovascular risk: a systematic review and meta-analysis.
J Am Coll Cardiol 2010;56:1113-32.

34. Expert Panel on Detection and Evaluation of High Blood Cho-
lesterol in Adults. Executive summary of the third report of the
expert panel on detection, evaluation, and treatment of high
blood cholesterol in adults (Adult Treatment Panel III). JAMA
2001;285:2486-97.

35. Grundy SM, Cleeman JI, Daniels RS et al. Diagnosis and manage-
ment of the metabolic syndrome: an American Heart/National
Heart, Lung, and Blood Institute Scientific Statement. Circulation
2005;112:2735-52.

36. Alberti KG, Zimmet P, Shaw P. The metabolic syndrome, a new
worldwide definition. A consensus statement from the Interna-
tional Diabetes Federation. Diabet Med 2006;23:469-80.

37. World Health Organization Consultation. Definition, diagnosis
and classification of diabetes mellitus and its complications.
Part 1: diagnosis and classification of diabetes mellitus. Geneva:
World Health Organization, 1999.

38. Alberti KG, Eckel RH, Grundy SM et al. A joint interim state-
ment of the International Diabetes Federation Task Force on
Epidemiology and Prevention; National Heart, Lung, and Blood
Institute; American Heart Association; World Heart Federation;
International Atherosclerosis Society; and International Associ-
ation for the Study of Obesity. Circulation 2009;120:1640-5.

39. Mitchell AJ, Vancampfort D, Sweers K et al. Prevalence of meta-
bolic syndrome and metabolic abnormalities in schizophrenia

and related disorders – a systematic review and meta-analysis.
Schizophr Bull 2013;39:306-18.

40. Mitchell AJ, Vancampfort D, De Herdt A et al. Is the prevalence
of metabolic syndrome and metabolic abnormalities increased
in early schizophrenia? A comparative meta-analysis of first epi-
sode, untreated and treated patients. Schizophr Bull 2013;39:
295-305.

41. Moher D, Liberati A, Tetzlaff J et al. Preferred reporting items
for systematic reviews and meta-analyses: the PRISMA State-
ment. PLoS Med 2009;6(7):e1000097.

42. American Psychiatric Association. Diagnostic and statistical
manual of mental disorders, text revision – DSM-IV-TR. Wash-
ington: American Psychiatric Association, 2000.

43. World Health Organization. The ICD-10 classification of men-
tal and behavioural disorders – Diagnostic criteria for research.
Geneva: World Health Organization, 1993.

44. Begg CB, Mazumdar M. Operating characteristics of a rank
correlation test for publication bias. Biometrics 1994;50:1088-
101.

45. Egger M, Davey SG, Schneider M et al. Bias in meta-analysis
detected by a simple, graphical test. BMJ 1997;315:629-34.

46. Mukherjee S, Decina P, Bocola V et al. Diabetes mellitus in
schizophrenic patients. Compr Psychiatry 1996;37:68-73.

47. Dixon L, Weiden P, Delahanty J et al. Prevalence and correlates
of diabetes in national schizophrenia samples. Schizophr Bull
2000;26:903-12.

48. Addington J, Mansley C, Addington D. Weight gain in first-
episode psychosis. Can J Psychiatry 2003;48:272-6.

49. Heiskanen T, Niskanen L, Lyytikainen R et al. Metabolic syn-
drome in patients with schizophrenia. J Clin Psychiatry 2003;
64:575-9.

50. Littrell KH, Petty R, Ortega TR et al. Insulin resistance and syn-
drome X among patients with schizophrenia. Presented at the
American Psychiatric Association Annual Meeting, San Francis-
co, May 2003.

51. Ryan MCM, Collins P, Thakore JH. Impaired fasting glucose tol-
erance in first-episode, drug-na€ıve patients with schizophrenia.
Am J Psychiatry 2003;160:284-9.

52. Subramaniam M, Chong SA, Pek E. Diabetes mellitus and
impaired glucose tolerance in patients with schizophrenia. Can
J Psychiatry 2003;48:345-7.

53. Almeras N, Depr�es JP, Villeneuve J et al. Development of an
atherogenic metabolic risk profile associated with the use of
atypical antipsychotics. J Clin Psychiatry 2004;65:557-64.

54. Cohn T, Prud’homme D, Streiner D et al. Characterizing coro-
nary heart disease risk in chronic schizophrenia: high prevalence
of the metabolic syndrome. Can J Psychiatry 2004;49:753-60.

55. Curkendall SM, Mo J, Glasser DB et al. Cardiovascular disease
in patients with schizophrenia in Saskatchewan, Canada. J Clin
Psychiatry 2004;65:715-20.

56. Kato MM, Currier MB, Gomez CM et al. Prevalence of metabol-
ic syndrome in Hispanic and non-Hispanic patients with schizo-
phrenia. Prim Care Comp J Clin Psychiatry 2004;6:74-7.

57. Hung CF, Wu CK, Lin PY. Diabetes mellitus in patients with
schizophrenia in Taiwan. Prog Neuropsychopharmacol Biol
Psychiatry 2005;29:523-7.

58. Mackin P, Watkinson H, Young AH. Prevalence of obesity, glu-
cose homeostasis disorders and metabolic syndrome in psychi-
atric patients taking typical or atypical antipsychotic drugs: a
cross-sectional study. Diabetologia 2005;48:215-21.

59. Pandina G, Greenspan A, Bossie C et al. The metabolic syn-
drome in patients with schizophrenia. Presented at the Ameri-
can Psychiatric Association Annual Meeting, New York City,
May 2004.

60. McEvoy JP, Meyer JM, Goff DC et al. Prevalence of the meta-
bolic syndrome in patients with schizophrenia: baseline
results from the Clinical Antipsychotic Trials of Intervention

246 World Psychiatry 12:3 - October 2013



Effectiveness (CATIE) schizophrenia trial and comparison with
national estimates from NHANES III. Schizophr Res 2005;80:
19-32.

61. Saari KM, Lindeman SM, Viilo KM et al. A 4-fold risk of
metabolic syndrome in patients with schizophrenia: the northern
Finland 1966 birth cohort study. J Clin Psychiatry 2005;66:
559-63.

62. Bermudes RA, Keck PE, Welge JA. The prevalence of the meta-
bolic syndrome in psychiatric inpatients with primary psychotic
and mood disorders. Psychosomatics 2006;47:491-7.

63. Carney CP, Jones L, Woolson RF. Medical comorbidity in wom-
en and men with schizophrenia: a population-based controlled
study. J Gen Intern Med 2006;21:1133-7.

64. Correll CU, Frederickson AM, Kane JM et al. Metabolic syn-
drome and the risk of coronary heart disease in 367 patients
treated with second-generation antipsychotic drugs. J Clin Psy-
chiatry 2006;67:575-83.

65. Hagg S, Lindblom Y, Mj€orndal T et al. High prevalence of the
metabolic syndrome among a Swedish cohort of patients with
schizophrenia. Int Clin Psychopharmacol 2006;21:93-8.

66. Lamberti JS, Olson D, Crilly JF et al. Prevalence of the metabolic
syndrome among patients receiving clozapine. Am J Psychiatry
2006;7:1273-6.

67. Wu RR, Zhao JP, Liu ZN et al. Effects of typical and atypical
antipsychotics on glucose-insulin homeostasis and lipid metabo-
lism in first-episode schizophrenia. Psychopharmacology 2006;
186:572-8.

68. Attux C, Quintana MI, Chavez AC. Weight gain, dyslipidemia
and altered parameters for metabolic syndrome on first episode
psychotic patients after six-month follow-up. Rev Bras Psiquiat
2007;29:346-9.

69. Birkenaes AB, Opjordsmoen S, Brunborg C et al. The level of
cardiovascular risk factors in bipolar disorder equals that of
schizophrenia: a comparative study. J Clin Psychiatry 2007;68:
917-23.

70. Bobes J, Arango C, Aranda P et al. Cardiovascular and metabol-
ic risk in outpatients with schizophrenia treated with antipsy-
chotics: results of the CLAMORS Study. Schizophr Res 2007;
90:162-73.

71. De Hert M, Hanssens L, Wampers M et al. Prevalence and inci-
dence rates of metabolic abnormalities and diabetes in a pro-
spective study of patients treated with second-generation anti-
psychotics. Schizophr Bull 2007;33:560.

72. Kurt E, Altinbas K, Alatas G et al. Metabolic syndrome preva-
lence among schizophrenic patients treated in chronic inpatient
clinics. Psychiatry in Turkey 2007;9:141-5.

73. L’Italien GJ, Casey DE, Kan HJ. Comparison of metabolic syn-
drome incidence among schizophrenia patients treated with ari-
piprazole versus olanzapine or placebo. J Clin Psychiatry 2007;
68:1510-6.

74. Mackin P, Bishop D, Watkinson. A prospective study of moni-
toring practices for metabolic disease in antipsychotic-treated
community psychiatric patients. BMC Psychiatry 2007;7:28.

75. Mulder H, Franke B, van der Aart–van der Beek A et al. The
association between HTR2C gene polymorphisms and the meta-
bolic syndrome in patients with schizophrenia. J Clin Psycho-
pharmacol 2007;27:338-43.

76. Saddichha S, Ameen S, Akhtar S. Incidence of new onset meta-
bolic syndrome with atypical antipsychotics in first episode
schizophrenia: a six-week prospective study in Indian female
patients. Schizophr Res 2007;95:247.

77. Sanchez-Ara~na T, Touri~no R, Hernandez JL et al. Prevalence of
the metabolic syndrome among schizophrenic patients hospital-
ized in the Canary Islands. Actas Esp Psiquiatr 2007;35:359-67.

78. Spelman LM, Walsh PI, Sharifi N et al. Impaired glucose toler-
ance in first-episode drug-na€ıve patients with schizophrenia.
Diabet Med 2007;24:481-5.

79. Srisurapanont M, Likhitsathian S, Boonyanaruthee V et al. Met-
abolic syndrome in Thai schizophrenic patients: a naturalistic
one-year follow-up study. BMC Psychiatry 2007;23:7-14.

80. Suvisaari JM, Saarni SI, Per€al€a J et al. Metabolic syndrome
among persons with schizophrenia and other psychotic disor-
ders in a general population survey. J Clin Psychiatry 2007;68:
1045-55.

81. Teixeira PJR, Rocha FL. The prevalence of metabolic syndrome
among psychiatric inpatients in Brazil. Rev Bras Psiquiatr 2007;
29:330-6.

82. Tirupati S, Chua LE. Body mass index as a screening test for
metabolic syndrome in schizophrenia and schizoaffective disor-
ders. Australas Psychiatry 2007;15:470-3.

83. Boke O, Aker S, Sarisoy G et al. Prevalence of metabolic syn-
drome among inpatients with schizophrenia. Int J Psychiatry
Med 2008;38:103-12.

84. Correll CU, Frederickson AM, Kane JM. Equally increased risk
for metabolic syndrome in patients with bipolar disorder and
schizophrenia treated with second generation antipsychotics.
Bipolar Disord 2008:10:788-98.

85. Cerit C, €Ozten E, Yildiz M. The prevalence of metabolic syn-
drome and related factors in patients with schizophrenia. Turk J
Psychiatry 2008;19:1-8.

86. De Hert M, Schreurs V, Sweers K et al. Typical and atypical
antipsychotics differentially affect long-term incidence rates of
the metabolic syndrome in first-episode patients with schizo-
phrenia: a retrospective chart review. Schizophr Res 2008;101:
295-303.

87. De Hert M, Falissard B, Mauri M et al. Epidemiological study
for the evaluation of metabolic disorders in patients with schizo-
phrenia: the METEOR study. Eur Neuropsychopharmacol 2008;
18(Suppl. 4):S444.

88. Ellingrod VL, Miller DD, Taylor SF et al. Metabolic syndrome
and insulin resistance in schizophrenia patients receiving anti-
psychotics genotyped for the methylenetetrahydrofolate reduc-
tase (MTH-FR) 677C/T and 1298A/C variants. Schizophr Res
2008;98:47-54.

89. Graham KA, Cho H, Brownley KA et al. Early treatment-related
changes in diabetes and cardiovascular disease risk markers in
first episode psychosis subjects. Schizophr Res 2008;101:287-94.

90. Hanssens L, van Winkel R, Wampers M et al. A cross-sectional
evaluation of adiponectin plasma levels in patients with schizo-
phrenia and schizoaffective disorder. Schizophr Res 2008;106:
308-14.

91. Kahn RS, Fleischhacker WW, Boter H et al. Effectiveness of
antipsychotic drugs in first-episode schizophrenia and schizo-
phreniform disorder: an open randomised clinical trial. Lancet
2008;371:1085-97.

92. Rabe-Jabło�nska J, Pawełczyk T. The metabolic syndrome and its
components in participants of EUFEST. Psychiatr Pol 2008;42:
73-85.

93. Saddichha S, Manjunatha N, Ameen S et al. Metabolic syn-
drome in first episode schizophrenia – a randomized double-
blind controlled, short-term prospective study. Schizophr Res
2008;101:266-72.

94. Sengupta S, Parrilla-Escobar MA, Klink R et al. Are metabolic
indices different between drug-na€ıve first-episode psychosis
patients and healthy controls? Schizophr Res 2008;102:329-36.

95. Schorr SG, Lucas M, Slooff CJ et al. The prevalence of metabolic
syndrome in schizophrenic patients in the Netherlands. Schizophr
Res 2008;102(Suppl. 2):241.

96. Suvisaari J, Per€al€a J, Saarni SI et al. Type 2 diabetes among persons
with schizophrenia and other psychotic disorders in a general
population survey. Eur Arch Psychiatry Clin Neurosci 2008;258:
129-36.

97. van Winkel R, van Os J, Celic I et al. Psychiatric diagnosis as an
independent risk factor for metabolic disturbances: results from

247



a comprehensive, naturalistic screening program. J Clin Psychia-
try 2008;69:1319-27.

98. Bai YM, Chen TT, Yang WS et al. Association of adiponectin
and metabolic syndrome among patients taking atypical antipsy-
chotics for schizophrenia: a cohort study. Schizophr Res 2009;
11:1-8.

99. Basu R, Thimmaiah TG, Chawla JM et al. Changes in metabolic
syndrome parameters in patients with schizoaffective disorder
who participated in a randomized, placebo-controlled trial of
topiramate. Asian J Psychiatry 2009;2:106-11.

100. Bod�en R, Haenni A, Lindstr€om L et al. Biochemical risk factors
for development of obesity in first-episode schizophrenia. Schiz-
ophr Res 2009;115:141-5.

101. Bernardo M, Ca~nas F, Banegas JR et al. Prevalence and aware-
ness of cardiovascular risk factors in patients with schizophre-
nia: a cross-sectional study in a low cardiovascular disease risk
geographical area. Eur Psychiatry 2009;24:431-41.

102. Brunero S, Lamont S, Fairbrother G. Prevalence and predictors
of metabolic syndrome among patients attending an outpatient
clozapine clinic in Australia. Arch Psychiatr Nurs 2009;23:261-8.

103. Chien IC, Hsu JH, Lin CH et al. Prevalence of diabetes in patients
with schizophrenia in Taiwan: a population-based National Health
Insurance study. Schizophr Res 2009;111:17-22.

104. Gulzar M, Rafiq A, OCuill M. Prevalence of metabolic syn-
drome in elderly schizophrenic patients in Ireland. Eur Arch
Psychiatry Clin Neurosci 2009:259(Suppl. 1):S85.

105. Hatata H, El-Gohary G, Abd-Elsalam M et al. Risk factors of
metabolic syndrome among Egyptian patients with schizophre-
nia. Curr Psychiatry 2009;16:85-95.

106. Huang MC, Lu ML, Tsai CJ et al. Prevalence of metabolic syn-
drome among patients with schizophrenia or schizoaffective
disorder in Taiwan. Acta Psychiatr Scand 2009;120;274-80.

107. Lin CC, Bai YM, Wang YC et al. Improved body weight and meta-
bolic outcomes in overweight or obese psychiatric patients
switched to amisulpride from other atypical antipsychotics. J Clin
Psychopharmacol 2009;29:529-36.

108. Medved V, Kuzman MR, Jovanovic N et al. Metabolic syndrome
in female patients with schizophrenia treated with second gen-
eration antipsychotics: a 3-month follow-up. J Psychopharma-
col 2009;23:915-22.

109. Meyer JM, Rosenblatt LC, Kim E. The moderating impact of
ethnicity on metabolic outcomes during treatment with olanza-
pine and aripiprazole in patients with schizophrenia. J Clin Psy-
chiatry 2009;70:318-25.

110. Mulder H, Cohen D, Scheffer H et al. HTR2C gene polymor-
phisms and the metabolic syndrome in patients with schizo-
phrenia: a replication study. J Clin Psychopharmacol 2009;29:
16-20.

111. Oyekcin DG. The frequency of metabolic syndrome in patients
with schizophrenia and schizoaffective disorder. Anatolian J Psy-
chiatry 2009;10:26-33.

112. Patel JK, Buckley PF, Woolson S et al. Metabolic profiles of
second-generation antipsychotics in early psychosis: findings
from the CAFE study. Schizophr Res 2009;111:9-16.

113. Perez-Iglesias R, Mata I, Pelayo-Teran JM et al. Glucose and lip-
id disturbances after 1 year of antipsychotic treatment in a drug-
na€ıve population. Schizophr Res 2009;107:115-21.

114. Rezaei O, Khodaie-Ardakani MR, Mandegar MH. Prevalence of
metabolic syndrome among an Iranian cohort of inpatients with
schizophrenia. Int J Psychiatry Med 2009;39:451-62.

115. Shi L, Ascher-Svanum H, Chiang YJ et al. Predictors of meta-
bolic monitoring among schizophrenia patients with a new epi-
sode of second-generation antipsychotic use in the Veterans
Health Administration. BMC Psychiatry 2009;9:80.

116. Steylen PMJ, van der Heijden FFMA, Verhoeven WMA et al.
Metabool syndroom bij de behandeling van clozapine. PW Weten-
schappelijk Platform 2009;3:96-100.

117. Verma SK, Subramaniam M, Liew A et al. Metabolic risk factors
in drug-naive patients with first-episode psychosis. J Clin Psy-
chiatry 2009;70:997-1000.

118. Bisconer SW, Harte BMB. Patterns and prevalence of metabolic
syndrome among psychiatric inpatients receiving antipsychotic
medications: implications for the practicing psychologist. Prof
Psychol Res Pr 2010;41:244-52.

119. Bresee LC, Majumdar SR, Patten SB et al. Prevalence of cardio-
vascular risk factors and disease in people with schizophrenia: a
population-based study. Schizophr Res 2010;117:75-82.

120. Chiu CC, Chen CH, Chen BY et al. The time-dependent change of
insulin secretion in schizophrenic patients treated with olanzapine.
Prog Neuropsychopharmacol Biol Psychiatry 2010;34:866-70.

121. Correll CU, Druss BG, Lombardo I et al. Findings of a U.S.
national cardiometabolic screening program among 10,084 psy-
chiatric outpatients. Psychiatr Serv 2010;61:892-8.

122. Fountoulakis KN, Siamouli M, Panagiotidis P et al. Obesity and
smoking in patients with schizophrenia and normal controls: a
case-control study. Psychiatry Res 2010;176:13-6.

123. De Hert M, Mittoux A, He Y et al. Metabolic parameters in the
short- and long-term treatment of schizophrenia with sertindole or
risperidone. Eur Arch Psychiatry Clin Neurosci 2011;261:231-9.

124. Fan X, Liu EY, Freudenreich O. Higher white blood cell counts
are associated with an increased risk for metabolic syndrome
and more severe psychopathology in non-diabetic patients with
schizophrenia. Schizophr Res 2010;118:211-7.

125. Ferreira L, Belo A, Abreu-Lima C. A case-control study of car-
diovascular risk factors and cardiovascular risk among patients
with schizophrenia in a country in the low cardiovascular risk
region of Europe. Rev Port Cardiol 2010;29:1481-93.

126. Kim EY, Lee NY, Kim SH et al. Change in the rate of metabolic
syndrome in patients with schizophrenia and bipolar disorder
in the course of treatment. Presented at the 4th Biennial Confer-
ence of the International Society for Bipolar Disorders, Sao
Paulo, March 2010.

127. Krane-Gartiser K, Breum L, Gl€umer C et al. Prevalence of the
metabolic syndrome in Danish psychiatric outpatients treated
with antipsychotics. Nordic J Psychiatry 2011;65:345-52.

128. Kumar A, Tripathi A, Dalal P. Study of prevalence of metabolic
syndrome in drug naive outdoor patients with schizophrenia and
bipolar-I disorder. Indian J Psychiatry 2009;51:132.

129. Larsen JT, Fagerquist M, Holdrup M et al. Metabolic syndrome
and psychiatrists’ choice of follow-up interventions in patients
treated with atypical antipsychotics in Denmark and Sweden.
Nordic J Psychiatry 2011;65:40-6.

130. Lin CC, Bai YM, Chen JY et al. Easy and low-cost identification of
metabolic syndrome in patients treated with second-generation
antipsychotics: artificial neural network and logistic regression
models. J Clin Psychiatry 2010;71:225-34.

131. Maslov B, Marcinko D, Milicevic R et al. Metabolic syndrome,
anxiety, depression and suicidal tendencies in post-traumatic
stress disorder and schizophrenic patients. Coll Antropol 2010;
33:7-10.

132. Maayan LA, Vakhrusheva J. Risperidone associated weight, lep-
tin, and anthropometric changes in children and adolescents
with psychotic disorders in early treatment. Hum Psychophar-
macol 2010;25:133-8.

133. Nielsen J, Skadhede S, Correll CU. Antipsychotics associated with
the development of type 2 diabetes in antipsychotic-na€ıve schizo-
phrenia patients. Neuropsychopharmacology 2010;35:1997-2004.

134. Okumura Y, Ito H, Kobayashi M et al. Prevalence of diabetes
and antipsychotic prescription patterns in patients with schizo-
phrenia: a nationwide retrospective cohort study. Schizophr
Res 2010;119:145-52.

135. Padmavati R, McCreadie RG, Tirupati S. Low prevalence of obesi-
ty and metabolic syndrome in never-treated chronic schizophre-
nia. Schizophr Res 2010;121:199-202.

248 World Psychiatry 12:3 - October 2013



136. Ramos-R�ıos R, Arrojo-Romero M, Paz-Silva E. QTc interval in a
sample of long-term schizophrenia inpatients. Schizophr Res
2010;116:35-43.

137. Risselada AJ, Vehof J, Bruggeman R et al. Association between
HTR2C gene polymorphisms and the metabolic syndrome in
patients using antipsychotics: a replication study. Pharmacoge-
nomics J 2012; 12:62-7.

138. Sugawara N, Yasui-Furukori N, Sato Y et al. Prevalence of met-
abolic syndrome among patients with schizophrenia in Japan.
Schizophr Res 2010;123:244-50.

139. Vuksan-Cusa B, Sagud M, Jakovljević M. C-reactive protein and
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